Lipids in Health and Disease ( ) BiolMed Central

This Provisional PDF corresponds to the article as it appeared upon acceptance. Copyedited and
fully formatted PDF and full text (HTML) versions will be made available soon.

Lipoprotein(a): an independent risk factor for ischemic heart disease that is
dependent on triglycerides in subjects with Type 2 diabetes mellitus

Lipids in Health and Disease 2007, 6:26  d0i:10.1186/1476-511X-6-26
Ali AlIBahrani (aliihsanalbahrani@hotmail.com)
Mohammed Alkindi (m.alkindi@squ.edu.om)
Eileen Marks (Eileen.marks@rlbuht.nhs.uk)

Said AlYahyaee (m.alkindi@squ.edu.om)
Alan Shenkin (alan.shenkin@rlbuht.nhs.uk)

ISSN 1476-511X
Article type Research
Submission date 12 July 2007
Acceptance date 2 October 2007
Publication date 2 October 2007

Article URL http://www.lipidworld.com/content/6/1/26

This peer-reviewed article was published immediately upon acceptance. It can be downloaded,
printed and distributed freely for any purposes (see copyright notice below).

Articles in Lipids in Health and Disease are listed in PubMed and archived at PubMed Central.

For information about publishing your research in Lipids in Health and Disease or any BioMed
Central journal, go to

http://www.lipidworld.com/info/instructions/

For information about other BioMed Central publications go to

http://www.biomedcentral.com/

© 2007 AlBahrani et al., licensee BioMed Central Ltd.
This is an open access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



mailto:aliihsanalbahrani@hotmail.com
mailto:m.alkindi@squ.edu.om
mailto:Eileen.marks@rlbuht.nhs.uk
mailto:m.alkindi@squ.edu.om
mailto:alan.shenkin@rlbuht.nhs.uk
http://www.lipidworld.com/content/6/1/26
http://www.lipidworld.com/info/instructions/
http://www.biomedcentral.com/
http://creativecommons.org/licenses/by/2.0

Abstract

Lipoprotein(a) is an independent risk factor for Ischaemic Heart Disease (IHD) in the general population.
There are conflicting reports in the extent of its association with IHD among subjects with Type 2 diabetes
mellitus (T2DM).

The aim was to determine the concentration of Lp(a) and its relationship with other lipids parameters
among Omani T2DM subjects with and without IHD. An over-night fasting blood sample from 221
T2DM subjects (86 females and 135 males) and 156 non-diabetics (69 females and 87 males) aged 30-70
years (as control) was taken for lipid profile studies.

Results: Lp(a) was significantly lower (p=0.012) among T2DM subjects 0.123(1.12) g/L compared to
non-diabetics 0.246 (1.18)g/L, irrespective of gender.

A significant correlation (Spearman correlation, P=0.047) was revealed between Lp(a) and IHD among
Omani T2DM subjects. The proportions of T2DM subjects with IHD and an Lp(a) >0.3 g/L was higher
compared to T2DM without IHD irrespective of gender, for women 42% vs. 27% and for men 17.5 vs.
8%, respectively.

A significant negative correlation existed between Lp(a) and triglycerides (r=0.41, P=0.002) among
T2DM subjects. In contrast, a significant positive correlation existed between Lp(a) and LDL-chol among
the non-diabetic subjects.

Women had significantly higher Lp(a) concentration compared to men ( 0.30 Vs. 0.16 g/L, P<0.0001)
irrespective of the diabetic status.

Conclusion: Lp(a) is an independent risk factor for IHD among Omani T2DM subjects. Lp(a)
concentration was significantly lower and negatively correlated with triglycerides among Omani diabetic

compared to non-diabetic subjects.



Introduction

Lipoprotein(a) is an LDL-like particle in which apo(a)- a glycoprotein consisting of several
repetitive kringle structures — is attached to apolipoprotein B by a disulphide linkage [1].
Elevated concentration of Lp (a) has been identified by a meta-analysis as a modest risk factor for
IHD in the general population [2,3]. There are contradictory reports in the literature in terms of
Lp(a) concentration among T2DM subjects, some studies reported lower [3,4,5,6,7], others
reporting higher, concentration compared to non-diabetic subjects [8,9.10]. In terms of its

relationship with IHD, again controversy exists in the literature [11,12,13].

Variations in Lp(a) levels are mainly genetically determined [14]. Other factors like the diet,
drugs, hormones and glycemic control were also found to effect Lp(a) concentration [15,16].
Lp(a) has also been found to be influenced by other lipid parameters an inverse relation was
revealed between Lp(a) and triglycerides and positive correlation with total and LDL cholesterol
among diabetic subjects [17]. Therefore, this study was undertaken to investigate the level of
Lp(a) as well as its relationship with other lipid parameters in a cohort of type 2 diabetic subjects

with and without IHD.

Methods

The institutional Ethics Committee approved the study and all subjects gave their informed
consent prior to participating in this study. Subjects (221 diabetics, 86 women and 135 men) aged

30-70 years attending Lipids and Diabetes clinics at Sultan Qaboos University Hospital were



HbA1. concentration was determined as a percentage of total haemoglobin in whole blood on the
Synchron CX system (Beckman, Richmond, California) with within and between batches
precisions at a HbAlc concentration of 8.0% was 5% and 7.5%, respectively. High density
cholesterol (HDLc) was measured using a timed-endpoint direct homogenous assay on the same
system, within and between batches precision (HDL 1.2 mmol/L) were 2.5% and 3%,
respectively. Apolipoprotein A-1 (apoAl), apolipoprotein B (apoB) and Lp(a) were determined
using rate nephelometric immunochemistry assay by IMMAGE system (Beckman, Richmond,
California). [18] The within and between batches precision profile of Lp(a) at levels of 0.060 g/L,
0.40 g/l and 0.90 g/L were 3.2%, 2.7%, and 3.0%, and 3.5%, 3.1%, and 3.6%, respectively.
Within and between batches precision profile for apoB (1.2g/L) were 2.5% and 2.9%,
respectively; for apoA-1 (1.05 g/L) were 3.4% and 3.9%, respectively. Low density cholesterol
(LDLc) was calculated using the Friedwald formula and was not calculated when Tg level was

>4.0 mmol/L.

Statistical analysis

Data was analyzed with the Statistical Package for the Social Sciences Software (SPSS version
10). [19] Descriptive analysis including the estimation of mean values and standard error of the
mean (SEM) for continuous variables were calculated Skewed parameters were logarithmically
transformed and a parametric test was used. Correlations between the different lipid parameters
and Lp(a) were carried out using Spearman correlation. Analysis of variance (ANOVA) was used
to determine differences in subject characteristics. P value (two-tailed) <0.05 was considered as
statistically significant. A non-parametric test (Mann-Whitney) test was used to compare the
correlation between lipid parameters and non-parametric variable like diabetes and IHD. Binary

regression analysis was carried out to study the of lipid parameters on Lp(a) after adjusting for



had not reached statistical significance because of a number of limiting factors. Firstly;
metabolic due to the accelerated catabolism of apo(a)-TRPs particles. Secondly, gender
influence, having subdivided the studied groups by gender because of its confounding influence,
the number of subjects within each subgroup became smaller and therefore, might have
influenced the power of the study. A number of studies had also failed to show any significant
association between Lp(a) and IHD among T2DM subjects without any emphasis on the reasons
behind such findings [5,6,24]. On the contrary others have reported significant association
between Lp(a) and IHD [9,25]. In summary. Lp(a) is an independent risk factor for IHD among
Omani diabetic subjects. This present study highlights the complexity of lipoprotein metabolism
and the impact of the different lipids parameters on Lp(a) concentration. Therefore, interpretation

of Lp(a) should be cautiously exercised among diabetic subjects.
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Table-1: Shows the demographic, clinical and metabolic charderistics of T2DM compared to non-diabetic

subjects.
Non-diabetic subjects T2DM subijects
Females Male Both Females Males Both P-value
(both)
Number 69 87 156 86 135 221
Age (years) 45(1.8) 43(1.7) 44(1.5) 47(0.9) 48(1.0) 47(0.8) 0.3
BMI (kg/m?) 33.4(2.6) 29.5(1.35) 30.7(1.26) 29.6(1) 30.5(0.8) 0.280.6) 0.71
Tg (mmol/L) 1.29 (1.12) 1.4(1.08) 1.36(1.06) 1.77(1.07) 1.887). 1.83(0.97) <0.0001
Tc (mmol/L) 5.9 (0.28) 5.6(0.18) 5.7(0.15) 5.9(0.18) 5.8(0.14) 5.9(0.11) 0.59
LDLc 3.9(0.26) 3.4(0.17) 3.7(0.13) 3.8(0.16) 3.7(0.11) .7(B.09) 0.97
(mmol/L)
HDLc(mmol/L) 1.37(2) 1.1(2) 1.18(1.02) 1.20(0.9) 1.1(0.91) 1009) 0.21
Lp(a) (g/L) 0.246 0.15 0.18 0.165 0.101 0.123 0.015
(0.18-0.32) (0.089-0.179) (0.122-0.207) (0.108-0.223) (0.078-0.132) (0.08-0.146)

Data are n, means +/- SEM
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Table-3: Variables independently related to serum Lp(a) concentrations (log) in the Linear Regression
Analysis.

B SE of B T P value
Subjects with Type 2 diabetes
Log-TG - 0.550 0.187 - 2.936 0.002
apo B - 0.356 0.353 -1.031 0.430
LDLc 0.098 0.080 1.231 0.221
Constant -1.884 0.532 -3.542 0.001
Non-diabetic subjects
Log-TG - 0.0949 0.235 -0.404 0.688
apo B 1.359 0.477 3.500 0.001
LDLc 0.256 0.100 2.534 0.025
Constant -2.964 0.636 -6.618 <0.0001

B- slop, SE of B- standard error of the slop, T- T test. Variables also entered into the linear regression analysis but
not included in the equation are, age, BMI, gender, HBAlc, HDL cholesterol.
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